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(54) CUSHIONING MATERIAL FOR HOT PRESSING AND PROCESS FOR PRODUCING THE SAME 



(57) In orderto prevent any surface swelling, result- 
ing from bleeding of a low molecular weight compound- 
ing agent contained in rubber, a cushioning pad for hot 
pressing has a rubber sheet 1 , and a surface layer ma- 



terial 2 made of a porous heat-resistant resin film lami- 
nated on at least one face of rubber sheet 1 . The porous 
film has an average pore diameter of 1 0 |im or less and 
the porous film has gas permeability of 0.1 cm3/cm2-sec 
or more. 
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Description 

Technical Field 

[0001] This invention relates to a cushioning Pad for 
hot pressing, and a production method thereof. More 
specifically, this invention relates lo a cushioning pad for 
hot pressing v^^hich is used when an object product is 
subjectedto pressing orthennocompression bonding in 
the process of producing a precision instrument compo- 
nent having a lamination structure, such as a printed cir- 
cuit board including a copper-clad laminate, a flexible 
printed circuit board, a build-up multilayer lamination 
board, an IC card, a liquid crystal display panel, or a 
ceramic lamination board. 

Background Art 

[0002] In the production of a precision instrument 
component having a lamination structure, such as a 
printed circuit board, there is used a method of sand- 
w/iching an object 7 between hot plates 8 as shown in 
Fig. 7 and, then, applying a predetermined pressure and 
heat thereto in the process of pressing or thennocom- 
pression bonding. In order to obtain a molded product 
with high precision, it is necessary to make the heat and 
pressure applied to object 7 to be pressed unifomn over 
the whole of the surface thereof in the hot pressing. For 
such a purpose, the hot pressing is performed in the 
state where a planar cushioning pad 9 is interposed be- 
tween hot plates 8 and object 7 to be pressed. 
[0003] As cushioning pad 9 for hot pressing, various 
kinds of materials are used, such as kratt paper, organic 
or inorganic fibers bonded with a binder, rubber, nonwo- 
ven fabric, and a laminate made of rubber and nonwo- 
ven fabric. Basically, the materials otherthan kraft paper 
are repeatedly used for a plurality of pressings. A cush- 
ioning pad having rubber elasticity in the surface thereof 
is superior in the effect of making heat and applied pow- 
er uniform in the whole of the flat surface. Furthermore, 
even in the case where object 7 includes irregularities 
based on circuits or the like, the cushioning pad follows 
the irregularities of object 7 to make it possible to apply 
pressure to object 7. Therefore, this cushioning pad is 
particularly suitable for hot pressing of a precision in- 
strument component required to give a high-precision 
component. 

[0004] However, rubber has a bad releasing ability 
and further low molecular weight compounding agents 
contained in the rubber bleed out while the rubber is 
used under heat and pressurization. Therefore, in the 
case where a rubber having no releasing layer on the 
surface thereof is used, there arises a problem that the 
rubber adheres closely to an object to be pressed or 
contaminates the object to be pressed. Thus, it can be 
supposed that a releasing layer is formed on the surface 
of the rubber 

[0005] Japanese Patent No. 2649899 (Japanese Pat- 



ent Laying-Open No. 8-90577) discloses a cushioning 
pad for hot press wherein anti-bleeding layer is formed 
on the surface of a rubber layer. It is recognized that as 
the anti-bleeding layer, preferred is a film-form material 
5 having both of gas non-permeability and releasing abil- 
ity, more specifically a synthetic resin film, a metal foil 
or the like. 

[0006] However, the cushioning pad disclosed in Jap- 
anese Patent No. 2649899 has the following problem 

10 since the gas non-permeable anti-bleeding layer is 
formed on the surface of the rubber layer. That is, at the 
stage of producing the cushioning pad for hot pressing 
or at the time of using the cushioning pad for hot press- 
ing repeatedly, an excessive low molecular weight com- 

15 pounding agent contained in the rubber bleeds out, and 
this remains between the rubber layer and the anti- 
bleeding layer so that the surface of the cushioning pad 
Is easily swelled. In the cushioning pad wherein such 
swellings are generated in the surface, the flatness 

20 thereof is bad and the effect of making heat and pres- 
sure uniform is damaged. Thus, the cushioning pad can- 
not be any longer used. While the cushioning pad for 
hot pressing is repeatedly used, the excessive low mo- 
lecular weight compounding agent contained in the rub- 

25 ber bleeds as a bled material outwards from ends of the 
cushioning pad. Thus, a problem thatthe agent contam- 
inates an object to be pressed is caused. 
[0007] Thus, an object of this invention is to provide 
a cushioning pad for hot pressing which does not gen- 

30 erate, in the surface thereof, any swelling based on a 
low molecular weight compounding agent contained in 
a rubber, which does not give any anxiety of contamina- 
tion based on bleeding of the low molecular weight com- 
pounding agent contained in the rubber from ends of the 

35 cushioning pad, and which has rubber elasticity in the 
surface thereof and good releasing ability, and a pro- 
duction method thereof. 

Disclosure of the Invention 

40 

[0008] In order to solve the above-mentioned prob- 
lems, a cushioning pad for hot pressing according to this 
invention includes: a rubber sheet; and a surface layer 
material made of a porous heat-resistant resin film iam- 

45 inated on at least one surface of this rubber sheet. 
[0009] According to the above-mentioned structure, 
the surface layer material is made of the porousTilm; 
therefore, at the stage of producing the cushioning pad 
for hot pressing, an excessive low molecular weight 

50 compounding agent contained in the rubber can be vol- 
atilized outwards through the porous film. Accordingly, 
both at the stage of producing the cushioning pad and 
at the time of using the cushioning pad, swelling in the 
surface, based on bleeding of the low molecular weight 

55 compounding agent contained in the rubber, is not gen- 
erated. Since the excessive low molecular weight com- 
pounding agent contained in the rubber is volatilized 
outwards through the porous film at the stage of produc- 
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ing the cushioning pad for hot pressing, the anxiety is 
aiso removed that the low molecular weight compound- 
ing agent contained in the rubber bleeds out fronn ends 
of the cushioning pad at the time of using the cushioning 
pad so as to contaminate an object to be pressed. Fur- 
themnore, the rubber elasticity of the cushioning pad is 
not disturbed since the surface layer material is in the 
form of a film. Moreover, the releasing ability of the cush- 
ioning pad surface is also good since the surface layer 
material is made of the heat-resistant resin. 
[0010] In order to volatilize effectively the excessive 
low molecular weight compounding agent contained in 
the rubber outwards through the porous film, the porous 
film preferably has a gas permeability of 0.1 
cm3/cm2-sec or more. In order to prevent the low mo- 
lecular weight compounding agent from bleeding out ex- 
cessively, the porous film preferably has an average 
pore diameter of 10 ^m or less. Furthermore, In order 
to keep good rubber elasticity in the surface of the cush- 
ioning pad, the porous film preferably has a thickness 
of 100(im or less. 

[0011] The heat-resistant resin, which constitutes the 
surface layer material, is preferably a fluoro plastic. The 
rubber is preferably a fluoro rubber. 
[0012] In a preferred example, the cushioning pad 
has, on both surfaces thereof, a surface layer material 
made of a porous heat-resistant resin film. 
[0013] In an example, the other face of the rubber 
sheet is provided with a layer of woven fabric, nonwoven 
fabric, paper, a film, a foil, a sheet or a plate. In another 
example, the cushioning pad has an upper rubber sheet 
and a lower rubber sheet, which are laminated to sand- 
wich an intermediate layer, and the surface layer mate- 
hals are laminated on the surfaces of the upper rubber 
sheet and the lower rubber sheet. 
[0014] A production method of a cushioning pad for 
hot pressing according to this invention includes the 
steps of: laminating a surface layer material made of a 
porous film on at least one face of an unvulcanized rub- 
ber sheet; primarily vulcanizing the unvulcanized rubber 
sheet while heat and pressure are applied thereto, 
thereby bonding and integrating this primarily vulcan- 
ized rubber sheet and the porous film with each other; 
and secondarily vulcanizing the primarily vulcanized 
rubber sheets thereby volatilizing an excessive low mo- 
lecular weight compounding agent contained in the pri- 
marily vulcanized rubber sheet outwards through the 
porous film. 

[0015] According to such a production method, the 
surface layer material is made to a porous film, and in 
the secondary vulcanization an excessive low molecular 
weight compounding agent contained in the rubber is 
volatilized outwards through the porous film. According- 
ly, both at the stage of producing the cushioning pad and 
at the time of using the cushioning pad, swellings, based 
on bleeding of the low molecular weight compounding 
agent contained in the rubber, are not generated. Since 
the excessive low molecular weight compounding agent 



contained in the rubber is volatilized outwards through 
the porous film at the stage of producing the cushioning 
pad for hot pressing, the anxiety that the low molecular 
weight compounding agent contained in the rubber 
5 bleeds out from ends of the cushioning pad at the time 
of using the cushioning pad so as to contaminate an ob- 
ject to be pressed is also removed. Furthermore, the 
rubber elasticity of the cushioning pad is not disturbed 
since the surface layer material is a film. Moreover, the 
releasing ability of the cushioning pad surface is also 
good since the surface layer material is made of the 
heat-resistant resin. 

[0016] In another aspect, the production method of a 
cushioning pad for hot pressing according to this inven- 
ts tion includes the steps of: laminating a surface layerma- 
terlal made of a porous film on one face of an unvulcan- 
ized rubber sheet; laminating a layer of woven fabric, 
nonwoven fabric, a film, a foil, a sheet or a plate on the 
other face of the unvulcanized rubber sheet; primarily 
20 vulcanizing the unvulcanized rubber sheet while heat 
and pressure are applied thereto, thereby bonding and 
Integrating the layers laminated on both the faces of this 
primarily vulcanized rubber sheet with each other; and 
secondarily vulcanizing the primarily vulcanized rubber 
25 sheet, thereby volatilizing an excessive low molecular 
weight compounding agent contained in the primarily 
vulcanized rubber sheet outwards through the porous 
film. 

30 Brief Description of the Drawings 
[0017] 

Fig. 1 is a sectional view showing an example of a 
35 cushioning pad for hot pressing according to the 
present invention. 

Fig. 2 is a sectional view showing another example 
of the cushioning pad for hot pressing according to 
the present invention. 

''o Fig. 3 is a sectional view showing still another ex- 
ample of the cushioning pad for hot pressing ac- 
cording to the present invention. 
Fig. 4 is a sectional view showing yet another ex- 
ample of the cushioning pad for hot pressing ac- 

'is cording to the present invention. 

Fig. 5 is a sectional view showing yet another ex- 
ample of the cushioning pad for-hot pressing ac- 
cording to the present invention. 
Fig. 6 is a sectional view showing yet another ex- 

50 ample of the cushioning pad for hot pressing ac- 
cording to the present invention. 
Fig. 7 is a conceptual view for describing hot press- 
ing using a cushioning pad. 

55 Best Modes for Carrying Out the Invention 

[0018] Hereinafter, examples of the present invention 
will be described with reference to the drawings. Figs. 
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1 to 6 show typical examples of a cushioning pad for hot 
pressing according to the present invention. 
[0019] The cushioning pad for hot pressing according 
to this invention has a structure wherein a surface layer 
material 2 made of a porous heat-resistant resin film is 
laminated on and integrated with at least one face of a 
rubber sheet 1 . 

[0020] As the material of rubber sheet 1 , a rubber hav- 
ing heat resistance can be used. Specifically, preferred 
are fluoro rubber, EPM, EPDM, hydrogenated nitrile rub- 
ber, silicone rubber, acrylic rubber, butyl rubber and the 
like. These rubber materials can be used alone, in the 
form of a blend thereof, or in the form of a blend thereof 
with an organic or inorganic material other than the 
above. Among these, fluoro rubber is preferably used 
from the standpoint of superior heat resistance. In par- 
ticular, a polyol vulcanized vinylidene fluoride copolymer 
is optimal since it is superior in compression set prop- 
erty. As the polyol vulcanized vinylidene fluoride copol- 
ymer, "DAI-EL" G-700 series (manufactured by Daikin 
Industries, Ltd.), which is commercially available, can 
be preferably used. 

[0021] The porous heat-resistant resin film used as 
surface layer material 2 is preferably made to have an 
average pore diameter of 1 0 u,m or less. The porous film 
is preferably made to have a gas permeability of 0.1 
cm3/cm2-sec or more. The gas permeability is a gas 
permeability according to the A method defined in JIS 
L1096. More preferably, the average pore diameter is 
set to 10 nm or less, and the gas permeability is set to 
0.1 cm3/cm2-sec or more, in this way, any excessive 
low molecular weight compounding agent contained In 
the rubber can be volatilized outwards through the po- 
rous film at the stage of producing the cushioning pad 
for hot pressing. Examples of the excessive low molec- 
ular weight compounding agent contained in the rubber 
include a vulcanizing agent and a plasticizer. If the av- 
erage pore diameter of the porous film exceeds 10 ^m 
and too large, rubber 1 protrude from pores in porous 
film 2 to the surface at the stage of producing the cush- 
ioning pad for hot pressing. Thus, there is a possibility 
thatthe smoothness and the releasing ability of the sur- 
face of thecushioning pad are disturbed, Thus, this case 
is not preferred. If the gas permeability of the porous film 
is less than 0,1 cm3/cm2-sec, it is difficultto remove suf- 
ficiently the excessive low molecular weight compound- 
ing agent contained in the rubber. Thus, this case is not 
preferred. 

[0022] Furthermore, the porous film is preferably 
made to have a thickness of 1 00 |j,m or less. In this way, 
the surface of the cushioning pad for hot pressing can 
exert rubber elasticity. If the thickness of the porous film 
is iargerthan 1 00 ^.m, the rubber elasticity of the surface 
of the cushioning pad for hot pressing is disturbed. Thus, 
this case is not preferred. 

[0023] Furthermore, the porous film is made of a heat- 
resistant resin having a melting point of 21 0°C or more. 
More specifically, the film is preferably made of a poly- 



imide resin or afluoro plastic. Particularly preferably, the 
film is made of polytetrafluoroethylene (PTFE), The use 
of such a material causes the surface of the cushioning 
pad for hot pressing to have good releasing ability from 
5 an object to be hot-pressed. 

[0024] As a porous film having these properties, for 
example, "MICRO-TEX NTF" manufactured by Nilto 
Denko Corp. is commercially available. 
[0025] In the cushioning pad for hot pressing accord- 
ed ing to this invention, surface layers 2 made of the porous 
film may be laminated on and integrated with both faces 
of rubber sheet 1 , as shown in Fig. 1 . The cushioning 
pad may have a structure wherein surface layer material 
2 is laminated on and integrated with one face of rubber 
15 sheet 1 and one or more layers made of one or more 
selected from woven fabric, nonwoven fabric, paper, a 
film, a foil, a sheet and a plate are laminated on and 
integrated with the other face. The material which is lam- 
inated on the other face of the rubber sheet may be ap- 
20 propriately selected dependency on the objectto be hot- 
pressed, pressing conditions, and the like. 
[0026] Acushioning pad for hot pressing shown in Fig. 

2 has, in each of the upper and lower portions, a struc- 
ture wherein a surface layermaterial 2 made of a porous 

25 film is laminated on one face of a rubber sheet 1 and 
has a staicture wherein the faces of upper and lower 
rubber sheets 1 on which surface layer materials 2 are 
not laminated are opposed to each other and the middle 
between them is reinforced with a cloth 3. As cloth 3, a 

30 heat-resistant cloth, such as glass cloth or aromatic 
polyamide cloth, is preferably used. 
[0027] A cushioning pad for hot pressing shown in Fig. 

3 has, in each of the upper and lower portions, a struc- 
ture wherein surface layer material 2 made of a porous 

35 film is laminated on one face of rubber sheet 1 and has 
a structure wherein the faces of upper and lower rubber 
sheets 1 on which surface layer materials 2 are not lam- 
inated are opposed to each other and a laminate of a 
cloth 3, another rubber sheet 1 and another cloth 3 are 

40 sandwiched therebetween. 

[0028] Acushioning padforhot pressing shown in Fig. 

4 has a structure wherein a surface layer material 2 
made of a porous film is laminated on one face of a rub- 
ber sheet 1 and a reinforcing plate 4 is laminated on the 

45 other face. As reinforcing plate 4, a metal plate made of 
aluminum, stainless steel or the like, a plate made of 
fiber-reinforced resin, or some other plate can be used. 
[0029] Acushioningpadforhotpressingshownin Fig. 

5 has, in each of the upper and lower portions, a struc- 
50 ture wherein a surface layer material 2 made of a porous 

film is laminated on one face of a rubber sheet 1 and 
has a stmcture wherein the faces of upper and lower 
rubber sheets 1 on which surface layer materials 2 are 
not laminated are opposed to each other and the middle 
55 between them is reinforced with reinforcing plate 4, 
[0030] Acushioningpadforhotpressingshownin Fig. 

6 has, in each of the upper and lower portions, a struc- 
ture wherein surface layer material 2 made of a porous 
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film is laminated on one face of rubber slieet 1 and has 
a structure wherein the faces of upper and lower rubber 
sheets 1 on which surface layer materials 2 are not lam- 
inated are opposed to each other and a laminate of an 
adhesive material 5, a nonwoven fabric 6 and another 
adhesive material 5 are sandwiched therebetween. As 
adhesive material 5, preferably used is an adhesive ma- 
terial wherein a woven fabric such as glass cloth is coat- 
ed or impregnated with a heat-resistant rubber such as 
fluoro rubber. As nonwoven fabric 6, a nonwoven fabric 
made of a single or a mixture of poiyamide fiber, aro- 
matic polyamide fiber, polybenzoxazole (PBO), and the 
like can be used. 

[0031] Figs. 1 to 6 merely show typical examples of 
the present invention. The cushioning pad of the present 
invention can be naturally modified into embodiments 
other than these within the scope which satisfies the re- 
quirements of the present invention. 
[0032] Next, description will be given of a production 
method of a cushioning pad for hot pressing according 
to the present invention. 

[0033] First, respective constituent materials of the 
cushioning pad for hot pressing are laminated. At this 
time, at least one surface thereof is made into a structure 
wherein surface layer material 2 made of a porous film 
is laminated on a surface of rubber sheet 1 in an unvul- 
canized state. For example, in the case where the cush- 
ioning pad for hot pressing shown in Fig. 1 is produced, 
surface layer material 2 made of a porous film is lami- 
nated on both faces of unvulcanized state rubber sheet 
1, 

[0034] Next, unvulcanized state rubber sheet 1 is pri- 
marily vulcanized while heat and pressure are applied 
thereto, thereby rubber sheet 1 and porous film 2 are 
bonded and integrated with each other. The primary vul- 
canization can be performed by press vulcanization, for 
example, under conditions of 1 60°C to 200''C and 0.098 
MPato3,92IVIPa{1 kgf/cm2 to 40 kgf/cm2) f o r 5 m i n utes 
to 120 minutes. 

[0035] Thereafter, rubber sheet 1 integrated with sur- 
face layer material 2 made of the porous film is second- 
arily vulcanized, thereby volatilized an excessive low 
molecular weight compounding agent contained in rub- 
ber sheet 1 after the primary vulcanization outwards 
through porous film 2, Thus, a cushioning pad for hot 
pressing can be obtained. The secondary vulcanization 
is preferably perfonned at a temperature not less than 
the boiling point of a plasticizer contained in rubber 
sheet 1 and a temperature not less than the use tem- 
perature of the press. If the temperature of the second- 
ary vulcanization is too low, the low molecular weight 
compounding agent cannot be sufficiently volatilized 
outwards. If the temperature is too high, the rubber de- 
teriorates. Thus, the secondary vulcanizing temperature 
is preferably from about aOCCto 260°C. The secondary 
vulcanization is preferably performed for one or more 
hours (more preferably from 4 to 48 hours). The second- 
ary vulcanization is perfonned without application of ad- 



ditional pressure in the state where the surface of po- 
rous film 2 is opened. In this way, the low molecular 
weight compounding agent contained in rubber sheet 1 
can be effectively volatilized. 

5 [0036] IntheexamplesshownlnFigs. 2to6, atleast 
one surface of the lamination structure is caused to have 
a structure wherein surface layer material 2 made of the 
porous film is laminated on one face of unvulcanized 
state rubber sheet 1 . In the case where surface layer 

10 material 2 made of the porous film Is laminated on one 
face of non-vulcanized state rubber sheet 1 , one ormore 
layers made of one ormore selected from woven fabric, 
nonwoven fabric, paper, a film, a foil, a sheet or a plate 
can be laminated on the other face. Next, heat and pres- 

'5 sure are applied to the whole of the lamination structure, 
thereby primarily vulcanizing unvulcanized state rubber 
sheet 1 , and further all the elements are bonded and 
integrated. Conditions for the primary vulcanization are 
similarto the case of Fig. 1 . Thereafter, in the way similar 

20 to the case of Fig. 1 , rubber sheet 1 is secondarily vul- 
canized, thereby volatilizing any excessive low molecu- 
lar weight compounding agent contained in rubbersheet 
1 after the primary vulcanization outwards through po- 
rous film 2. Thus, a cushioning pad for hot pressing can 

25 be obtained. 

Industrially Applicability 

[0037] This invention can be suitably applied to a 
30 cushioning pad for hot pressing which is used to press 
orthermocompress an object product such as a copper- 
clad laminate, a printed circuit board, an ICcard, a liquid 
crystal display panel, a ceramic lamination board or the 
like, 

35 

Claims 

1 . A cushioning pad for hot pressing, comprising: 

a rubber sheet (1 ); and 

a surface layer material (2) made of a porous 
heat-resistant resin film laminated on at least 
one face of said rubber sheet (1). 

45 

2. The cushioning pad for hot pressing according to 
claim 1 , wherein 

the average pore diameter of said porous film 

is 10 i4.m or less. 

50 

3. The cushioning pad for hot pressing according to 
claim 1, wherein 

said porous film has gas penneability of 0.1 
cm3/cm2-sec or more. 

55 

4. The cushioning pad for hot pressing according to 
claim 1 , wherein 

the thickness of said porous film is 100 |i.m or 
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less. 

5. The cushioning pad for hot pressing according to 
claim 1 , wherein 

said heat-resistant resin is a fluoro plastic. 5 

6. The cushioning pad (or hot pressing according to 
claim 1 , wherein 

said rubber is a fluoro rubber. 

10 

7. The cushioning pad for hot pressing according to 
claim 1 , wherein 

the other face of said rubber sheet is provided 
with a layer of woven fabric, nonwoven fabric, pa- 
per, a film, a foil, a sheet or'a plate. 15 

8. The cushioning pad for hot pressing according to 
claim 1 , comprising said surface layer materials (2) 
on both the surfaces. 

20 

9. The cushioning pad for hot pressing according to 
claim 8, comprising an upper rubber sheet and a 
lower rubber sheet, which are laminated to sand- 
wich an intermediate layer, and 

said surface layer materials are laminated on 25 
the surfaces of said upper rubber sheet and said 
lower rubber sheet. 

10. A production method of a cushioning pad for hot 
pressing, comprising the steps of; 30 

laminating a surface layer material made of a 
porous film on at least one face of an unvulcan- 
ized rubber sheet; 

primarily vulcanizing said unvulcanized rubber 35 
sheet while heat and pressure are applied 
thereto, thereby bonding and integrating this 
primarily vulcanized rubber sheet and said po- 
rous film with each other; and 
secondarily vulcanizing said primarily vulcan- 40 
ized rubber sheet, thereby volatilizing an ex- 
cessive low molecular weight compounding 
agent contained in said primarily vulcanized 
rubber sheet outwards through said porous 
film. 45 

11. A productidh method of a cushioning pad for hot 
pressing, comprising the steps of: 

laminating a surface layer material made of a so 
porous film on one face of an unvulcanized rub- 
ber sheet; 

laminating a layer of woven fabric, nonwoven 
fabric, a film, a foil, a sheet or a plate on the 
other face of said unvulcanized rubber sheet; 55 
primarily vulcanizing said unvulcanized rubber 
sheet while heat and pressure are applied 
thereto, thereby bonding and integrating the 



layers laminated on both the faces of this pri- 
marily vulcanized rubber sheet with each other; 
and 

secondarily vulcanizing said primarily vulcan- 
ized rubber sheet, thereby volatilizing an ex- 
cessive low molecular weight compounding 
agent contained in said primarily vulcanized 
rubber sheet outwards through said porous 
film. 
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